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a I l () : ; ru C I e Introduction Proper clectrode design is critical to meet high power active material and acetylene black (AB) conductive additive,
performance requirements for lithium-ion rechargeable battery the dominant interaction between polymer and active material or
@ The nanostructured polymer
electrolyte (NPE) is a solid

electrolyte designed for use in

applications. Binders and conductive additives, although not polymer with AB changes proportionately with particle surface
electrochemically active, are essential components in the area. The PVDF binder interaction with the active material and
electrodes. In a simple three component cathode system where AB on the micro or nano-scale plays an important role in

polyvinylidene difluoride (PVDF) is used as a binder, along with  determining the battery performance.
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@ Used with high-performance
electrode materials, it may
achieve even higher specific
energy suitable for powering
zero-emission electric vehicles

Three Physical States of Polymer in Contact with Particles
Bound Polymer, Immobilized Polymer, and Free Polymer
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Bound and immobilized polymer are fixed layer on particles!

Nano-scale Interaction in the Electrode Composites
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At higher PVDF contents such as 0.2:1 AB:PVDF,
the active material particles are encapsulated by
the (AB+PVDF) composite leading to an ion-
blocking effect that dominants the cell resistant
“This effect can be reduced by decreasing the total
‘amount of (AB+PVDF) i the electrode. At high AB
contents such as 0.8:1 AB:PVDF ratio, AB aggre-
gation caused cell resistant growth is dominant at
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W Binder plays critical roles in the composite electrode for providing not
only mechanical integrity, but also electronic conductivity.

Ragone plot of the energy provided

by current battery technologies on Inventors:

the vertical axis versus power. Also DSC Method to Determine Parameters: b, & b, B The competition for binder between the active material and acetylene
black is a fundamental factor affects cell performance.
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W Intermediate acetylene black content such as AB:PVDF = 0.6:1 tends to

M produce el de with higher el i ductivity at high active

J! \\ ‘J\ material loading, with constant low Li ion block effect.

e v This research was funded by the Assistant Secretary for Energy Efﬁciel?cy

| Lawrence Berkeley Nationa EN ERGY Ad‘:"(le ; e ’ e ) Tempenim (0 and Renewable Energy, Office of FreedomCAR and Vehicle Technologies of
Technologies Program the U.S. D of Energy under contract no. DE-AC03-76SF00098.

Laboratory

= A 2008 R&D 100 A | U.S. DEPARTMENT OF Batteries for
S RD

-
THE ENVIRONMENTAL ENERGY TECHNOLDOGIES DIVISION OF THE cerciil
LAWRENCE BERKELEY NATIONAL LABORATORY, BERKELEY, CALIFORNIA

A
I

BERKELEY LAB

OuRrR MISSION:
MARKETS & INDUSTRY &

END USE ENERGY ENERGY EFFICIENCY
Electricity markets and policy studies * Benchmarking energy-efficient practices for industry
development leading to BUILDINGS & End-use energy forecasting * Energy-efficient data centers, high-technology
P ] ENERGY EFFICIENCY Forestry carbon mitigation buildings, laboratories, and motors
o Airflow and pollutant transport Mitigating climate change through energy efficiency Laser-material interactions—tools for developing ENERGY POLICY
Commercial and residential building Retail markets for electricity RGBT MElEIED (NATIONAL &
N energy systems Sensors and diagnostics
technologies, programs Dlames e e malags INTERNATIONAL)
L Lighting ¢ Energy efficiency codes and standards
and POhCles that reduce Cool roofing materials * Energy efficiency labeling programs
Building energy modeling * International carbon and energy studies
adverse energy-related Ventilation systems—residential and : \ ¢ Sustainable technologies for developing nations
commercial \ Technical assistance to federal, state, and
environmental in1pacts, Windows and daylighting international agencies, and foreign governments
Thermal distribution i i \ Water and energy technology

To perform research and

energy and environmental

Our work increases the ;
ENERGY-RELATED : 151EARY ‘ INDOOR ENVIRONMENT

ENVIRONMENTAL e i RQUALITY

reduces its environmental PROCESSES > = : ' s 4 . \anr?é)oL pol_lcutlam c&t)ncentrations, sources, transport,
chemical reactions

efficiency of energy use,

Aerosols—formation, characterization,

effects, provides the nation SR, E76) GaHTES / 1 Exposure assessment

Effects on health and productivity

Energy efficient mitigation measures

Assessing and reducing risks from releases of highly
toxic agents

i o Atmospheric transport and chemistry
with environmental and Climate change—effects of aerosols
on cloud formation and the earth’s
economic benefits, and radiative balance
Transport and fate of persistent /
pollutants | POWER GENERATION,

Exposure and risk assessment
Environmental life-cycle assessments y TRANSMISSION,

achieve similar goals. . — ai \ anslanti2aer AND STORAGE

i ¥ * Advanced batteries for plug-in hybrid electric vehicles
(PHEVs)
Electric grid reliability technology solutions
Fossil fuel emissions studies
Fuel cell technology development—advanced materials
Ultra-clean, low NOx emitting combustion technology
Renewable energy policy analyses

helps developing nations

&k

He 78

A
5 5 i




